Introduction
Do economic and financial development affect financial inclusion? If they do, then what are the signs and magnitudes of the effects on financial inclusion in Africa? Which effects are much stronger? This study answers these questions.
Development economics suggest that increased provision of financial services leads to the development of all levels of society. The supply-leading hypothesis suggests that financial development spurs growth, boosting overall economic efficiency, liquidity, savings, capital accumulation, and entrepreneurship. In contrast, the demand-following view suggests a lagged response to economic growth, implying growth creates demand for financial products. In other words, as the economy advances, economic growth generates increased demand for financial services, leading to higher financial development and thus financial inclusion. According to Mohan (2006, p. 5) , one of the key features of financial development is that "it accelerates economic growth through the expansion of access to those who do not have adequate finance themselves... It is this availability of external finance to budding entrepreneurs and small firms that enables new entry, while also providing competition to incumbents and consequently encouraging entrepreneurship and productivity".
However, policy emphasis has shifted away from financial development towards the development of inclusive financial systems (Johnson & Arnold, 2012) . Policy interest in financial inclusion has increased in importance over the past decade, as a result of concern for lack of financial inclusion by the G20 and other international forums. In recent years, most African countries have set up formal targets for achieving universal financial access by 2020 (i.e. Lesotho, Nigeria, Rwanda). Apart from the policy interest, financial inclusion plays "a critical role in reducing poverty and promoting growth in all fundamental development theories. Conceptually, access to finance enables poor people to save and borrow, allows them to build assets, invest in education, and enables small and medium sized enterprises to take advantage of promising growth opportunities. Hence the ability to access financial services, particularly credit, is very important in promoting growth and welfare" (Demirgüç-Kunt, 2014, p. 349-350) .
Despite the knowledge of the huge benefits from financial inclusion, only 23% of the adult population in Africa has a bank account. In sub-Saharan Africa, over 40% of the population saves or sets money aside regularly, but only half of these population have a formal financial service provider at their disposal. While formal financial services penetration is mostly low in Central and North Africa, it is much greater in Southern Africa and on the rise in Eastern and Western Africa. The population of adults having an account with a formal financial service is highest in Mauritius (80%) and South Africa (54%), followed by Angola, Mozambique, Kenya, Zimbabwe, and Morocco (all about 40%). Kenya particularly has a successful financial inclusion policy, with mobile banking leading the way. Additionally, there are 14 African countries with less than 10% of the adult population having a bank account (i.e. Egypt, Niger, and Congo). For example, in Kinshasa, the Central African Republic, Guinea and Congo, less than 5% of adults have access to formal financial services. In Niger, only 2% of the population has a bank account (Demirgüç-Kunt & Klapper, 2012) .
There are many motivations for this study. The African economy, riding on its growth momentum, is facing rapidly rising incomes, as a result of expansion of economic activities and corporate profitability. Accordingly, the demand for financial services has increased. Moreover, the burst of entrepreneurship is growing across the continent, spanning rural and urban areas: this has to be fostered and financed. While there is evidence of increased financial development, in the recent decade, the breadth and coverage of formal finance is far lower than that of other continents and thus inadequate. Deepening the financial system and broadening its reach is important, considering the current stage of development of the continent. There are, for that reason, significant benefits in examining the role of economic and financial development on financial inclusion in Africa. Additionally, existing studies in the literature have explored various determinants of financial inclusion, to the disregard of the importance of economic and financial development. This study fills that gap in the literature. Moreover, Africa has 34 of the current 48 Less Developed Countries, making the continent a splendid context for the evaluation of the effects of economic and financial development on financial inclusion. This study therefore employs panel FMOLS to examine the impact of economic and financial development on financial inclusion in Africa.
The rest of this study is organized as follows. Section 2 provides the theory and empirical review of literature. Section 3 describes the data and econometric methodology. Section 4 presents the findings and discuss their implications for the debate on financial inclusion. Section 5 concludes.
Theory and Review of Literature
Financial inclusion means availability, accessibility and use of formal financial service for all (Kumar & Mohanty, 2011) . It implies provision of "access to payments and remittance facilities, affordable financial services, savings, loans and insurance services by formal financial system" (Nagadevara, 2009, as cited in Unnikrishnan & Jagannathan, 2014, p. 20) . Recent theoretical and empirical contributions show how the financial system marshals savings, apportions resources, diversifies risks, and contributes to the economic system (King & Levine, 1993; De Gregorio & Guidotti, 1995; Demetriades & Hussein, 1996; Levine, 1997; Khan & Semlali, 2000; Al-Yousif, 2002; Calderón & Liu, 2003; Rajan & Zingales, 2003; Omran & Bolbol, 2003; Christopoulos & Tsionas, 2004; Gupta, Pattillo & Wagh, 2009; Mirdala, 2011; Sassi & Goaied, 2013; Aizenman, Jinjarak & Park, 2015; Echchabi & Azouzi, 2015) . Similarly, an increasing number of studies suggests that financial inclusion is a precondition for economic growth (Mohan, 2006; Chibba, 2009; Manji, 2010; Kpodar & Andrianaivo, 2011; Unnikrishnan & Jagannathan, 2014) . For example, , in a cross country analysis, found that income, income inequality, adult literacy, telephone and internet usage and urbanisation is an important factor in explaining the level of financial inclusion in a country. They argued that financial exclusion is a reflection of social exclusion, as countries with low GDP per capita have relatively lower rates of literacy, poorer connectivity and lower urbanisation seem to be less financially inclusive.
In China, Fungáčová & Weill (2015) found that higher income and better education are associated with greater use of formal accounts and formal credit. In Argentina, Tuesta, Sorensen, Haring & Camara, (2015) showed that education and income are all important variables for financial inclusion. In India, Chithra & Selvam (2013) showed that socio-economic factors such as income, literacy, population, deposit and credit penetration have significant association with the level of financial inclusion. As well, Kumar (2013) showed the importance of socio-economic and environmental structure in shaping the banking habits of the masses in India. In Peru, Camara, Peña & Tuesta (2014) found that education and income levels stand out as significant factors for financial inclusion.
In Africa, Allen et al. (2014) found that population density is more important for financial development and financial inclusion than elsewhere. Moreover, they show evidence that mobile banking improves financial access. In Kenya, Dupas and Robinson (2009) found that financial inclusion has a positive impact on investment. It has also been shown that a positive and significant relationship exists between the usage of credit and the evolution of enterprises, mostly for smaller companies (Carpenter & Petersen, 2002) .
Materials and Methods

Data
This study employs annual data on number of depositors with commercial banks (per 1,000 adults), deposit interest rates, GDP per capita, economic growth, inflation, money supply (% of GDP), number of internet users, population, credit to the private sector (% of GDP) and adult literacy rate. The study covers the 2005-2014 period. The dataset is collected from the World Development Indicators. Consistent with the literature, the number of depositors with commercial banks (per 1,000 adults) is used as a proxy for financial inclusion (See Varman, 2005; Sarma, 2012; Čihák, Demirgüç-Kunt, Feyen & Levine, 2012; Mbutor & Uba, 2013; Naceur, Barajas & Massara, 2015) . Unavoidably, the need to obtain adequate data on the variables narrows down the attention of the empirical analysis to 44 African economies, namely, Algeria, Angola, Benin, Botswana, Burkina Faso, Cameroon, Cape Verde, Central African Republic, Chad, Democratic Republic of the Congo, Egypt, Equatorial Guinea, Ethiopia, Gabon, Gambia, Ghana, Guinea, Ivory Coast, Kenya, Lesotho, Liberia, Libya, Madagascar, Malawi, Mali, Mauritania, Mauritius, Morocco, Mozambique, Namibia, Niger, Nigeria, Republic of the Congo (Brazzaville), Senegal, Sierra Leone, South Africa, Sudan, Swaziland, Tanzania, Togo, Tunisia, Uganda, Zambia and Zimbabwe.
Model
Consistent with the literature, (Marshall, 2004; Laha, Kuri & Kumar, 2011; Mehrotra & Yetman, 2015) , the functional model for this study is therefore stated as,
(1) Where GDP per capita and economic growth are the proxies for economic development (Lucas, 1988; Mankiw, Romer & Weil, 1990; Gallup, Sachs & Mellinger, 1999) . Money supply (% of GDP) as well as credit to the private sector (% of GDP) are the proxies for financial development (Garcia & Liu, 1999; Nzotta & Okereke, 2009; Wolde-Rufael, 2009 ). Deposit interest rates, inflation, number of internet users, population, credit to the private sector and adult literacy rate are included as control variables. They are the most important variables affecting financial inclusion (Marshall, 2004; Laha, Kuri & Kumar, 2011; Mehrotra & Yetman, 2015) . This is, as well, in order to preclude the omitted variable bias. Therefore, the econometric model for the study is given as (2) Where FINC is financial inclusion (number of depositors with commercial banks per 1,000 adults); GDPC is GDP per capita, and GROWTH is economic growth. M2GDP is money supply (% of GDP) and CREDIT/GDP is the credit to the private sector (% of GDP). INFLATION is headline inflation, INTERNET is the number of internet users, LITERACY is adult literacy rate, and POPULATION is the population. INTEREST is the deposit interest rate; and t  are the residuals. ISLAMIC is a dummy variable which takes 1 if the country has Islamic banking presence and activity, and 0 otherwise. Islamic banking provides no-interest lending, which is an important factor for financial inclusion (See Mohieldin, Iqbal, Rostom & Fu, 2011; Demirguc-Kunt, Klapper & Randall, 2014; Naceur, Barajas & Massara, 2015) .
Econometric Techniques
Since the application of the standard Pooled OLS techniques to non-stationary data may yield spurious results, this study employs the Panel fully modified Least Squares (Panel FMOLS) which is capable of providing optimal estimates of cointegrating regressions. The panel FMOLS is appropriate for this study because, in order to achieve asymptotic efficiency, panel FMOLS modifies the least squares for endogeneity of the regressors and serial correlation, which are due to cointegrating relations (Phillip & Hansen, 1990; Hansen & Kim, 1995) . Although panel FMOLS is a nonparametric approach, capable of dealing with nuisance parameters, it
may sometimes have problems, especially in small samples. To prevent these problems in the usage of panel FMOLS for estimation of long-run parameters, a cointegrating relation must be established among the set of I(1) variables. Thus, we test for unit root and cointegration.
The Im, Pesaran and Shin W-stat, ADF -Fisher Chi-square and PP -Fisher Chi-square are used to test for the order of integration. The three unit root tests are appropriate because the alternative hypothesis assumes that at least one individual cross section is stationary. The Engle-Granger based Pedroni cointegration test is used to check for cointegration among the variables. The Pedroni (1995 Pedroni ( , 1999 residual cointegration test is suitable for this study because the sample of countries used is heterogeneous (Camarero & Tamarit, 2002) .
The FMOLS estimator employs the initial estimates of the symmetric and one-sided long run covariance matrices of the residuals (Phillips & Hansen, 1990; Phillips & Moon, 1999; Pedroni 1995 Pedroni , 2000 Assuming an n+1 dimensional time series vector process (y, X), with the cointegrating equation, Let Ω and λ be the long run covariance matrices which can be calculated by means of the residuals
. Then the modified data can be defined as (6) Then the estimated bias correction terms is (7) The FMOLS estimator is thus (8) Where
. Note that the number of optimal lags is determined by the Akaike Information Criterion (AIC).
Results and Discussion
Firstly, in order to preclude spurious regression, Im, Pesaran and Shin W-stat, ADF-Fisher Chi-square and PP-Fisher Chi-square tests are used to determine the unit root properties and the order of integration Table 1 , the three panel unit root results show that the variables are all I(1), thus indicating that it is appropriate to test for the existence of cointegrating relations. Having established that all the variables are I(1), the Pedroni residual cointegration test is used to determine the cointegrating relations. As shown in Table 2 , the results indicate the presence of longrun relationships among the set of variables. The economic development variables are statistically significant. Economic growth has a significant positive impact across all specifications. This means countries with higher economic growth have more inclusive financial systems. In addition, looking specifically at GDP per capita, it has a significant positive impact on financial inclusion. This finding is in line with such studies as ), Chithra & Selvam (2013 , Camara et al. (2014) , Fungáčová & Weill (2015) and Tuesta, et al. (2015) who showed that income is an important factor in explaining the level of financial inclusion in a country. It is, as well, established in this study, that although both economic and financial development may be able to promote financial inclusion, the effects of the economic development are much stronger.
Turning to the impact of the financial development variables, CREDIT/GDP is positive but insignificant. This is expected knowing that credit is extremely subdued in Africa, due to a host of variables such as lack of collateral and credit information. This result is in contrast with Chithra & Selvam (2013) who found that deposit and credit penetration have significant association with the level of financial inclusion in India. Additionally, M2GDP is significant, though negative across all specifications. This is not surprising, since there is too much liquidity outside the formal financial system. For example, in sub-Saharan Africa, over 40% of the population saves or sets money aside regularly, but only half of these population have a formal financial service provider at their disposal (Demirgüç-Kunt & Klapper, 2012) .
Population, though positive, is insignificant. The finding that population has insignificant impact on financial inclusion conflicts with Chithra & Selvam (2013) in India and Allen et al. (2014) in Africa. This also suggests that the contribution of population to financial inclusion may have been exaggerated by these studies. Inflation is negatively linked to financial inclusion, and as well insignificant across all specifications. Deposit interest rate is positively linked with financial inclusion, though insignificant. The low deposit interest rates in African countries do not encourage inclusive financial systems.
The number of internet users have positive significant impact on financial inclusion. This result, which is similar to the one found by Sarma & Pais (2011) and Allen et al. (2014) , may be an indication that internet access is indispensable in a fast-moving and digital African economy. The significance of the internet for financial inclusion is evidenced in the case of Kenya where M-Pesa, a transformative mobile phone-based platform, has undergone explosive growth in a spectrum of services including money deposit and withdrawal, bill payment, remittance delivery, and microcredit provision.
Literacy is also statistically significant. Literacy has assumed larger importance in recent years as financial markets have become increasingly complex and the uneducated finds it very difficult to make informed decisions. This finding is in line with and Chithra & Selvam (2013) who found that adult literacy is an important factor in explaining the level of financial inclusion in a country. As well, Tuesta et al (2015) and Camara et al (2014) showed that better education is a significant factor for financial inclusion.
The Islamic dummy variable has significantly positive impact on financial inclusion across all specifications. In other words, Sharia-compliant finance (halal, which means permitted) is an important driver of financial inclusion. This result is in line with Naceur et al (2015) who found some evidence that Islamic banking presence and activity are associated with higher financial inclusion.
Conclusion and Policy Implications
This study provides empirical evidence on the effects of economic and financial development on financial inclusion in Africa. Economic growth has a significant positive impact on financial inclusion, meaning that countries with higher economic growth have more inclusive financial systems. GDP per capita has a significant positive impact on financial inclusion. That is, income is an important factor in explaining the level of financial inclusion in Africa. It is, as well, established in this study, that although both economic and financial development may be able to promote financial inclusion, the effects of the former are much stronger. Turning to the impact of the financial development variables, CREDIT/GDP is positive but insignificant. This is expected knowing that credit is extremely subdued in Africa, due to a host of variables such as lack of collateral and credit information. Additionally, M2GDP is significant, though negative. This is due to too much liquidity outside the formal financial system: for example over 40% of the sub-Saharan African population saves regularly, but only half of these population use a formal financial service.
Population, though positive, is insignificant. Inflation is negatively linked to financial inclusion, and as well insignificant across all specifications. Deposit interest rate is positively linked with financial inclusion, though insignificant. The low deposit interest rates in African countries do not encourage inclusive financial systems.
The number of internet users have positive significant impact on financial inclusion, meaning that internet access is indispensable in a fast-moving and digital African economy as evidenced in the case of M-Pesa in Kenya. Literacy is also statistically significant, meaning adult literacy is an important factor in explaining the level of financial inclusion in Africa. As well, Islamic banking presence and activity are associated with higher financial inclusion.
In terms of policy implications, internet technology can reduce transaction cost and increase financial security. We know that for example in Kenya, the development of mobile technology, M-Pesa has certainly boosted mobile payments. There is need for increased coverage under satellite banking, mobile banking and other new platforms. Synergy is needed between banking channels and the technology providers to enlarge reach. Application developers, as well, will need to synergize core banking with micro financial applications. This is one way that financial inclusion can be spread in Africa.
Financial literacy is a very immediate need. Financial literacy should be targeted at the segments of African populations who are poor and under-educated. This is easily achievable by leveraging social networks and providing "rule of thumb" training. The interventions will require constant reinforcements to have long-term impacts.
Credit information is poor in Africa. Africa is not supposed to be left behind the data revolution. Each African country will need a national registers of information, detailing payment defaults, bankruptcies and court judgments with respect to credit use difficulties. This will protect helpless consumers from manipulative lending and ensure the delivery of proper credit.
Correspondent banking, where supermarkets, post offices, and gas stations act as banking agents, is another important channel. This channel has been used successfully well in countries such as Brazil to develop financial inclusion in the Amazons. The old post offices in Africa (via a Post Office Card Account) will be an ideal channel of agency banking. For this to be effective, micro finance institutions, business facilitators and business correspondents will need to be strengthened. As well, competition policy is very important. Healthy competition is necessary for consumer protection, for the reason that it increases consumer power and provides the financial institutions with incentives to serve the under-served as well as to adopt technological advances to generate new products to reach the under-served parts of the continent. Innovative product design and business models are also important for expanding financial inclusion. For example, the introduction of commitment accounts can help rural dwellers save more and thus increase their access to financial services. As well, the introduction of index insurance can have advantageous outcomes and enhance investment and productivity.
It is important for African governments to create the required legal and regulatory framework, such as regulating business conduct, protecting creditor rights, and supervising recourse mechanisms to safeguard consumers. Long term measures will include legal requirements for each and every citizen to have access to banking and payment services. An independent supervisory body will be required to enforce this mandate.
Finally, with the growing liberalization and economic growth, the importance of the banking sector will rise in the financing configuration of economic activities within the continent. To satisfy the increasing credit demand, the banking sector will need to channel credit from a broader deposit base to encompass activities yet not financed by the sector. The drift of the growing commercialization of rural activities, especially agriculture, will create greener pastures. Banks will need to explore the possible profits of the increasing penetration.
